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(54) LOW DIELECTRIC RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject composition 
having excellent electric characteristics (low dielectric property) 
and heat resistance, especially useful for a high-frequency 
electronic parts for circuit board, insulating material, etc., by 
making the composition include a specific fluorine-containing aryl 
ether ketone polymer. 

SOLUTION: This composition comprises a fluorine-containing 
aryl ether ketone polymer of formula I [X is a halogen, a lower 
alkyl or a lower alkoxy; q is 0-4; n is a polymerization degree; m is 
0 or 1 ; R1 is a group of formula II (X f and q' are as shown for X 
and q, respectively; p is 0 or 1) ; R2 is a bifunctional aromatic 
group] (e.g. a polymer of formula III, etc.). The polymer is 
obtained, for example, by subjecting 2,3,4,5,6-pentafluorobenzoyl 
chloride and an alkoxybenzene to a Friedel-Crafts reaction in an 
organic solvent to give p-(2,3,4,5,6-pentafluorobenzoyl) 
alkoxybenzene, dealkylating p-(2 f 3,4,5,6- pentafluorobenzoyl) 
alkoxybenzene to give a compound of formula IV (q is 0 or 1) and 
heating the compound in the presence of a basic compound in an 
organic solvent. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a low dielectric resin constituent. In more detail, this 
invention has outstanding electrical characteristics (low dielectric) and thermal resistance, and relates to 
a low dielectric resin constituent useful to RF electronic parts, such as a wiring substrate and an 
insulating material, especially. 
[0002] 

[Description of the Prior Art] Engineering plastics were plastics used for applications, such as an electron 
and an electrical part, autoparts, and a machine part, and since it was generally in the inclination for a 
dielectric constant and a dielectric dissipation factor to become high so that the heat-resistant 
temperature becomes high, the plastics with which both sides have thermal resistance and a low 
dielectric did not exist. 

[0003] For example, although polyimide (PI) and polyether imide (PEI) typical as heat-resistant 
engineering plastics, polyphenylene sulfide (PPS), polyarylate (PAR), a liquid crystal polymer (LCP), 
polyether sulphone (PES), the poly ketone (PK), etc. have the outstanding thermal resistance and the 
outstanding mechanical characteristic and are used for various applications, since especially these 
polymers have the high dielectric constant in a RF field, they have the problem that a limitation is in RF 
electronic equipment using these. Moreover, engineering plastics, such as polyacetal (POM), polyethylene 
terephthalate (PET), polybutylene terephthalate (PBT), and a polyamide (PA), are also high dielectrics an 
inadequate top, and are not suitable for use to RF electronic equipment in a heat-resistant field. 
[0004] On the other hand, although general-purpose plastics, such as low denaturation polyphenylene 
ether (PPE), a polycarbonate (PC) and polyethylene (PE), and polypropylene (PP), polystyrene (PSt) of 
heat-resistant temperature, can be called insulating material suitable for the electronic equipment using a 
RF signal at the point that a dielectric constant is low, also in engineering plastics, an operating 
environment is too limited greatly by the lowness of heat-resistant temperature. Therefore, the polymer 
which now combines thermal resistance and a low dielectric does not exist. 
[0005] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is to offer the low 
dielectric resin constituent which has both outstanding electrical characteristics (low dielectric) and 
thermal resistance. 
[0006] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly in view of the above-mentioned 
situation, thing view is carried out, and this invention persons discover that the resin constituent which 
combines thermal resistance and a low dielectric when [ which use such a polymer ] the fluorine- 
containing aryl ether ketone polymer with which inventionHn-this-application persons have so far 
inquired is excellent in both a low dielectric and thermal resistance is obtained, and came to complete 
this invention based on this knowledge. 
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[0007] That is, the above-mentioned purpose is attained by following the (1) - (7). 
[0008] (1) The following type (I) : [0009] 
[Formula 1 1] 




[0010] However, X expresses a halogen atom, a low-grade alkyl group, or a lower alkoxy group, q is the 
integer of 0-4, n expresses polymerization degree, and m is the integer of 0 or 1, and R1 is following 
formula (II): [0011]. 
[Formula 12] 



[0012] under the present circumstances, the low dielectric resin constituent with which X f expresses a 
halogen atom, a low-grade alkyl group, or a lower alkoxy group, q' is the integer of 0-4, and p is the 
integer of 0 or 1, and R2 expresses a divalent aromatic series radical and which comes out and contains 
the fluorine-containing aryl ether ketone polymer shown. 

[0013] (2) Said fluorine-containing aryl ether ketone polymer is following type (III): [0014]. 
[Formula 13] 



[0015] However, n expresses polymerization degree, and m is the integer of 0 or 1, and R1 is following 
type (II): [0016]. 
[Formula 14] 



[0017] under the present circumstances, a low dielectric resin constituent given in the above (1) whose 
R2 X' expresses a halogen atom, a low-grade alkyl group, or a lower alkoxy group, q' is the integer of 0-4, 
and p is the integer of 0 or 1, and expresses a divalent aromatic series radical and which is come out of 
and shown. 

[0018] (3) Setting at said ceremony (I), R1 is following type (IV): [0019]. 
[Formula 15] 





(III) 





(IV) 
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[0020] under the present circumstances, the above (1) whose R2 p is the integer of 0 or 1, and 
expresses a divalent aromatic series radical and which is come out of and shown or a low dielectric resin 
constituent given in (2). 

[0021] (4) Setting at said ceremony (II), R2 is the following seven sort: [0022]. 
[Formula 16] 



[0023] A low dielectric resin constituent given in any 1 of aforementioned (1) - (3) which they are in 

[0024] (5) Said fluorine-containing aryl ether ketone polymer is following type (V): [0025]. 
[Formula 17] 




-Q- 




[0026] however, a low dielectric resin constituent given in the above (1) whose n expresses 
polymerization degree and which is come out of and shown. 

[0027] (6) Said fluorine-containing aryl ether ketone polymer is following type (VI): [0028]. 
[Formula 18] 




[0029] however, a low dielectric resin constituent given in the above (1) whose n expresses 
polymerization degree and which is come out of and shown. 

[0030] (7) Said fluorine-containing aryl ether ketone polymer is following type (VII): [0031]. 
[Formula 19] 




(VII) 



[0032] However, n expresses polymerization degree and R2 is the following seven sort: [0033]. 
[Formula 20] 
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[0034] a low dielectric resin constituent given in the above (1) which it is in ******** and which is come 
out of and shown. 

[0035] (8) The following type (VIII) : [0036] 
[Formula 21] 




(VIII) 



[0037] under the present circumstances, the low dielectric resin constituent with which X' expresses a 
halogen atom, a low-grade alkyl group, or a lower alkoxy group, q is the integer of 0-4, and p is the 
integer of 0 or 1, and R2 expresses a divalent aromatic series radical and which comes out and contains 
the fluorine-containing aryl ether ketone polymer shown. 
[0038] (9) The following type (IX) : [0039] 
[Formula 22] 



J? r 
- F F 



o4r 1 )t-h < ix > 



[0040] However, n expresses polymerization degree, and m is the integer of 0 or 1, and R1 is following 
type (IV): [0041]. 
[Formula 23] 



(IV) 



[0042] Under the present circumstances, p is the integer of 0 or 1, and R2 is the following seven sort: 

[0043]. 

[Formula 24] 
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CH3 




[0044] the low dielectric resin constituent which it is in which is the radical come out of and 

expressed and which comes out and contains the fluorine-containing aryl ether ketone polymer shown. 
[0045] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. 
[0046] This invention is following type (I): [0047], 
[Formula 25] 



(I) 



[0048] The low dielectric resin constituent which comes out and contains the fluorine-containing aryl 
ether ketone polymer (only henceforth a "fluorine-containing aryl ether ketone polymer") shown is 
offered. 

[0049] Each repeat unit of the fluorine-containing aryl ether ketone polymer shown by the above- 
mentioned formula (I) is following formula: [0050]. 

[Formula 26] 
F F 





[0051] p-tetrafluoro benzoylene radical (on these specifications, it is also only called "p-tetrafluoro 
benzoylene radical") come out of and shown, and the following type : [0052] 
[Formula 27] 

«o4rV 

[0053] It comes out, the oxy-alkylene group (on these specifications, it is also only called an "oxy- 
alkylene group") shown combines with the location of the arbitration of the benzene ring, respectively (it 
is at least to Para especially preferably to the ortho position, the meta position, or the para position), and 
it has the structure where at least ** is permuted or is not permuted by X. 

[0054] In the above-mentioned formula (I) X A halogen atom, for example, a fluorine atom, a bromine 
atom, a chlorine atom, and an iodine atom — desirable — a fluorine atom; low-grade alkyl group — for 
example, the carbon atomic numbers 1-6, such as methyl, ethyl, propyl, isopropyl, and butyl, — desirable 
— the alkyl group of the straight chain of the carbon atomic numbers 1-4, or branched chain — 
Preferably These alkyl halide radical; lower alkoxy groups, such as methyl, ethyl, and trifluoromethyl, for 
example, the carbon atomic numbers 1-6, such as methoxy and ethoxy ** propoxy, isopropoxy, and 
butoxy one, — desirable — the alkoxy group of the straight chain of the carbon atomic numbers 1-4, or 
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branched chain — These halogenation alkoxy groups, such as methoxy and ethoxy ** and trifluoro 
methoxy, etc. are expressed preferably. Especially a fluorine atom is preferably used as X among these. 
Although X is a radical permuted instead of the hydrogen atom like ** which p-tetrafluoro benzoylene 
radical and an oxy-alkylene group do not combine as mentioned above, the value of q in the number of 
association of X to the benzene ring, i.e., a formula, (I) is the integer of 0-4. 

[0055] Moreover, in the above-mentioned formula (I), m is the integer of 0 or 1 , and R1 is following type 
(II): [0056]. 
[Formula 28] 




(II) 



[0057] It is the radical come out of and expressed. 

[0058] In the above-mentioned formula (II) X' A halogen atom, for example, a fluorine atom, a bromine 
atom, a chlorine atom, and an iodine atom — desirable — a fluorine atom; low-grade alkyl group — for 
example, the carbon atomic numbers 1-6, such as methyl, ethyl, propyl, isopropyl, and butyl, — desirable 
— the alkyl group of the straight chain of the carbon atomic numbers 1-4, or branched chain — 
Preferably These alkyl halide radical; lower alkoxy groups, such as methyl, ethyl, and trifluoromethyl, for 
example, the carbon atomic numbers 1-6, such as methoxy and ethoxy ** propoxy, isopropoxy, and 
butoxy one, — desirable — the alkoxy group of the straight chain of the carbon atomic numbers 1-4, or 
branched chain — These halogenation alkoxy groups, such as methoxy and ethoxy ** and trifluoro 
methoxy, etc. are expressed preferably. Especially a fluorine atom is preferably used as X* among these. 
Moreover, the number of association to the benzene ring of X', i.e., the value of q' in a formula (II), is an 
integer of 0-4. That is, it sets to this invention and R1 is following type (IV): [0059] preferably. 
[Formula 29] 




[0060] It is the radical come out of and expressed. 

[0061] Moreover, in the above-mentioned formula (II) and (IV), p is the integer of 0 or 1. R2 is divalent 
aromatic series radical, for example, o-, m- or p-phenylene, divalent naphthalene, biphenyl, anthracene, 
o- m- or para terphenyl, phenanthrene, dibenzofuran, biphenyl ether, biphenyl sulfone, and the following 
five formula: [0062]. 



[Formula 30] 




[0063] Which divalent aromatic series radical is mentioned. In addition, in the divalent aromatic series 
radical by this invention, the hydrogen coupled directly with a ring may be permuted by the halogen atom, 
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the low-grade alkyl group, or the lower alkoxy group. It is the following seven sort: [0064] among these. 
[Formula 31] 



f=K CF 3 /= 




[0065] It comes out and the aromatic series radical shown is preferably used as R2. 
[0066] furthermore, the above-mentioned formula (I) — setting — n — polymerization degree — 
expressing — concrete — 2-5000 — it is 5-500 preferably. Furthermore, in this invention, a fluorine- 
containing aryl ether ketone polymer may consist of a repeat unit which is different even if it consists of 
the same repeat unit, and you may be the shape of ** or random the repeat unit of whose was a letter of 
a block in the case of the latter. 

[0067] Especially the fluorine-containing aryl ether ketone polymer preferably used in this invention from 

the above-mentioned publication is following formula (III): [0068]. 

[Formula 32] 
p p 



(III) 



[0069] It is come out and shown. In addition, in the above-mentioned formula (III), R1 and m are the same 
as that of the definition in the above-mentioned formula (I). 

[0070] In addition, the fluorine-containing aryl ether ketone polymer in which p-tetrafluoro benzoylene 
radical side is a fluorine, and the end of the fluorine-containing aryl ether ketone polymer shown by the 
formula (I) from this publication although the manufacture approach of the fluorine-containing aryl ether 
ketone polymer by this invention is explained in full detail is shown by the formula (I) when an oxy- 
alkylene group side is a hydrogen atom is following formula (VIII): [0071]. 
[Formula 33] 
r R F 

(VIII) 




[0072] the polymer come out of and shown — desirable — following type (IX): [0073] 
[Formula 34] 
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[0074] It comes out and it is thought that it is the polymer shown. 

[0075] Although the fluorine-containing aryl ether ketone polymer hereafter shown by the above- 
mentioned formula (III) preferably used in this invention is explained in full detail below The fluorine- 
containing aryl ether ketone polymer shown by the above-mentioned formula (I) For example, or it uses 
the permuted compound as a start raw material instead, it can prepare similarly by this contractor by 
introducing a desired substituent into the benzene ring to which the product between each process or 
after [ all ] process termination is equivalent in the following composition approach using a well-known 
approach etc. 

[0076] When m is 0 in the above-mentioned formula (III), it is following formula (V): [0077]. 
[Formula 35] 




[0078] however, n becomes the fluorine-containing aryl ether ketone polymer showing polymerization 
degree come out of and shown. 

[0079] Moreover, when m is 1 and p is 0 in the above-mentioned formula (III), it is following formula (VI): 

[0080]. 

[Formula 36] 




(VI) 



[0081] however, n becomes the fluorine-containing aryl ether ketone polymer showing polymerization 
degree come out of and shown. 

[0082] Furthermore, when m is 1 and p is 1 in the above-mentioned formula (III), it is following formula 
(VII): [0083]. 
[Formula 37] 




[0084] however, n expresses polymerization degree and R2 becomes the fluorine-containing aryl ether 
ketone polymer which is as aforementioned and which is come out of and shown, in addition — although 
n expresses polymerization degree with the above-mentioned formula (VII) — desirable — 2-2000 — it 
is 5-200 more preferably. 

[0085] In this invention, a low dielectric resin constituent may consist of a fluorine-containing aryl ether 
ketone polymer of a single class, or may consist of two or more sorts of fluorine-containing aryl ether 
ketone polymers, and is suitably chosen in consideration of many properties, such as desired electrical 
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characteristics (low dielectric) and thermal resistance. At least two sorts of combination chosen from the 
group which specifically consists of 4 F-PEK [ which is manufactured in the following examples ] t 4 F- 
PEEK, BPDE-6FBA, BPDE-BA, BPDE-HF, BPDE-BF, BPDE-HQ, BPDE-RS, and BPDE- (3, 4-BA) is 
mentioned. 

[0086] Or in addition to a fluorine-containing aryl ether ketone polymer, the low dielectric resin 
constituent of this invention may blend other resin with which structures differ in the range to which an 
electrical property and thermal resistance do not fall remarkably. As other resin used, under the present 
circumstances, specifically Polyethylene (PE), polypropylene (PP), polystyrene (PS), General-purpose 
resin, such as polymethylmethacrylate (PMMA), ABS plastics, and an AS resin; Polyacetate (POM), 
Engineering-plastics [, such as a polycarbonate (PC), a polyamide (PA: nylon), polyethylene terephthalate 
(PET), and polybutylene terephthalate (PBT), ]; and a polyphenylene sulfide (PPS), polyether sulphone 
(PES), The poly ketone (PK), polyimide (PI), polycyclohexanedimethanolterephthalate (PCT), 
Thermosetting resin, such as thermoplastics, such as polyarylate (PAR) and various liquid crystal 
polymers (LCP), an epoxy resin, phenol resin, and novolak resin, etc. is mentioned. Moreover, when 
blending other resin into the low dielectric resin constituent of this invention, although the loadings of 
other resin will not be restricted especially if an electrical property and thermal resistance are the range 
to which it does not fall remarkably, they are usually 0 - 30 % of the weight to all raw materials preferably 
zero to 50% of the weight to all raw materials. 

[0087] The fluorine-containing aryl ether ketone polymer by this invention is manufactured by for 
example, K.Kimuraet al., Polymer Preprints, Vol.39, No.2, and the approach indicated by 1998. 
[0088] If it states to a detail more, the manufacture approach of a fluorine-containing aryl ether ketone 
polymer at the time of the fluorine-containing aryl ether ketone polymer by this invention being shown by 
the above-mentioned formula (V) or the above-mentioned formula (VI) will be explained below. 
[0089] 2, 3, 4, 5, and 6-pentafluoro benzoyl chloride in an organic solvent first, under existence of a 
Friedel-Crafts catalyst For example, by carrying out an Friedel Crafts reaction to 4-alkoxy diphenyl 
ether, such as alkoxy benzene, such as methoxybenzene and ethoxy benzene, or 4-methoxy diphenyl 
ether, and 4-ethoxy diphenyl ether p-(2, 3, 4, 5, 6-pentafluoro benzoyl) alkoxy benzene or 4-alkoxy-4 -(2, 
3, 4, 5, 6-pentafluoro benzoyl) diphenyl ether is obtained, respectively, carrying out the dealkylation 
reaction of this reaction product — following formula (X): [0090] 
[Formula 38] 



[0091] however, q obtains the 2, 3, 4, 5, and 6-pentafluoro benzoyl compound which is the integer of 0 or 
1 and which is come out of and shown. 

[0092] In the above-mentioned Friedel Crafts reaction, the 0.8-1.2 mols per one mol of 2, 3, 4, 5, and 6- 
pentafluoro benzoyl chloride of the amount of alkoxy benzene or the 4-alkoxy diphenyl ether used are 
0.9-1.1 mols preferably. Under the present circumstances, at less than 0.8 mols, 2, 3, 4, 5, and 6- 
pentafluoro benzoyl will be introduced to alkoxy benzene or 4-alkoxy diphenyl ether superfluously [ the 
amount of alkoxy benzene or the 4-alkoxy diphenyl ether used ], and it is not desirable. On the other 
hand, if the amount of alkoxy benzene or the 4-alkoxy diphenyl ether used exceeds 1.2 mols, unreacted 
alkoxy benzene or 4-alkoxy diphenyl ether remains so much, and is not desirable in respect of 
productivity. 

[0093] As a Friedel-Crafts catalyst effectively used in the above-mentioned Friedel Crafts reaction, an 
aluminum chloride, an antimony chloride, a ferric chloride, ferrous chloride, a titanium tetrachloride, a 
boron trifluoride, a tin tetrachloride, a bismuth chloride, a zinc chloride, a mercury chloride, a sulfuric acid, 
etc. are mentioned. Moreover, the 0.5-10 mols of the amount of the Friedel-Crafts catalyst used are 1-5 
mols preferably to one mol of 2, 3, 4, 5, and 6-pentafluoro benzoyl chloride. 




(X) 



F 



F 
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[0094] The organic solvent used in the above-mentioned Friedel Crafts reaction must not react with acid 
chloride. As such an organic solvent, dichloromethane, a dichloroethane, a carbon tetrachloride, a carbon 
disulfide, a nitrobenzene, etc. are mentioned, for example. The concentration of 2, 3, 4 and 5 in this 
organic solvent, and 6-pentafluoro benzoyl chloride is 5 - 30 % of the weight preferably one to 50% of the 
weight. 0-150 degrees C of reactions are preferably performed at the temperature of 0-100 degrees C, 
maintaining the system of reaction at a churning condition. 

[0095] After pouring water into a reaction mixture and extracting by extractants, such as 
dichloromethane, a dichloroethane, or a carbon tetrachloride, the product obtained by such reaction 
separates an organic layer from an extract, and is obtained by distilling off extractant. Furthermore, this 
product may be obtained as a white crystal by recrystallizing by the methanol or ethanol, as long as it is 
required. 

[0096] Next, dealkylation processing is explained below. That is, a dealkylation reaction can be performed 
using an acid, alkali, or an organic metal reagent. As a reagent, a hydrogen bromide, hydrogen iodide, 
trifluoroacetic acid, the hydrochloride of a pyridine, concentrated hydrochloric acid, magnesium iodide 
etherate (magnesium iodide etherate), an aluminum chloride, the aluminium bromide, boron trichloride, 3 
iodation boron, a potassium hydroxide, a Grignard reagent, etc. are mentioned, for example. The 0.1 mols 
or more of the amount of the reagent used are 0.1-30 mols preferably to p-(2, 3, 4, 5, 6-pentafluoro 
benzoyl) alkoxy benzene or one mol of 4-alkoxy-4'-(2, 3, 4, 5, 6-pentafluoro benzoyl) diphenyl ether. 
[0097] In this invention, even if a dealkylation reaction is performed under a non-solvent, you may be 
carried out in a solvent, but when reaction effectiveness, reaction control, etc. are taken into 
consideration, it is desirable to be carried out in a solvent. 

[0098] In this invention, water, an acetic acid, an acetic anhydride, benzene, a tetrahydrofuran, etc. are 
mentioned, for example as a solvent used effectively [ in case a dealkylation reaction is performed in a 
solvent ]. Moreover, the concentration of the p-(2, 3, 4, 5, 6-pentafluoro benzoyl) alkoxy benzene in the 
inside of this solvent or 4-alkoxy-4'-(2, 3, 4, 5, 6-pentafluoro benzoyl) diphenyl ether is 5 - 30 % of the 
weight preferably one to 50% of the weight. 0-250 degrees C of reactions are preferably performed at the 
temperature of 50-200 degrees C. 

[0099] Furthermore, the fluorine-containing aryl ether ketone polymer shown by the above-mentioned 
formula (V) and (VI) is obtained by heating preferably 30-250 degrees C of 2, 3, 4, 5, and 6-pentafluoro 
benzoyl compounds shown by the above-mentioned formula (X) obtained by doing in this way with the 
reaction temperature of 50-200 degrees C in an organic solvent under existence of a basic compound. 
[0100] As an organic solvent used at the above-mentioned polymerization reaction, polar solvents, 
toluene, etc., such as N-methyl-2-pyrrolidinone, N,N-dimethylacetamide, and a methanol, are mentioned, 
for example. These organic solvents are independent or may be used with the gestalt of two or more 
sorts of mixture. 

[0101] Moreover, the concentration of a 2, 3, 4, 5, and 6-pentafluoro benzoyl compound shown by the 
above-mentioned formula (X) in an organic solvent is 10 - 30 % of the weight preferably five to 50% of the 
weight. 

[0102] In case toluene and other same solvents are used for the initial stage of a reaction, the water 
which carries out a byproduction in the case of phenoxide generation can be removed as azeotrope of 
toluene regardless of a polymerization solvent. 

[0103] By carrying out uptake of the hydrogen fluoride generated by the polycondensation reaction, the 
basic compound used in this invention acts so that a polycondensation reaction may be promoted. As 
such a basic compound, potassium carbonate, a lithium carbonate, and a potassium hydroxide are 
mentioned, for example. 

[0104] Moreover, in the above-mentioned polymerization reaction, the 0.5-10 mols of the amount of the 
basic compound used are 0.5-5 mols preferably to 2, 3, 4 and 5 of the above-mentioned formula (X) used, 
and one mol of 6-pentafluoro benzoyl compounds. 

[0105] After polymerization reaction termination, a desired polymer is obtained by evaporation etc. 
removing a solvent from a reaction solution and washing a distillate as occasion demands. Or a polymer 
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may be obtained by settling a polymer as a solid-state and separating precipitate by filtration by adding a 
reaction solution into a solvent with the low solubility of a polymer. 

[0106] Next, the manufacture approach of a fluorine-containing aryl ether ketone polymer at the time of 
the fluorine-containing aryl ether ketone polymer by this invention being shown by the above-mentioned 
formula (VII) is explained below. 

[0107] first, the thing done to diphenyl ether under existence of a Friedel-Crafts catalyst in an organic 
solvent for the Friedel Crafts reaction of the 2, 3. 4, 5, and 6-pentafluoro benzoyl chloride — following 
type (XI): [0108] 
[Formula 39] 



[0109] It comes out and the 4 and 4'-screw (2, 3, 4, 5, 6-pentafluoro benzoyl) diphenyl ether (it is also 
hereafter called "BPDE" for short) shown is obtained. 

[01 10] In the above-mentioned Friedel Crafts reaction, the 0.4-0.6 mols per one mol of 2, 3, 4, 5, and 6- 
pentafluoro benzoyl chloride of the amount of the diphenyl ether used are 0.45-0.55 mols preferably. That 
is, at less than 0.4 mols, 2, 3, 4, 5, and 6-pentafluoro benzoyl will be introduced superfluously [ the 
amount of the diphenyl ether used ] to diphenyl ether, and it is not desirable. On the other hand, if the 
amount of the diphenyl ether used exceeds 0.6 mols, unreacted diphenyl ether remains so much and is 
not desirable in respect of productivity. 

[01 1 1] As a Friedel-Crafts catalyst effectively used in the above-mentioned Friedel Crafts reaction, an 
aluminum chloride, an antimony chloride, a ferric chloride, ferrous chloride, a titanium tetrachloride, a 
boron trifluoride, a tin tetrachloride, a bismuth chloride, a zinc chloride, a mercury chloride, a sulfuric acid, 
etc. are mentioned. Moreover, the 0.5-10 mols of the amount of the Friedel-Crafts catalyst used are 1-5 
mols preferably to one mol of 2, 3, 4, 5, and 6-pentafluoro benzoyl chloride. 

[01 12] Acid chloride and the solvent which does not react can be used as an organic solvent used in the 
above-mentioned Friedel Crafts reaction. As such an organic solvent, dichloromethane, a dichloroethane, 
a carbon tetrachloride, a carbon disulfide, a nitrobenzene, etc. are mentioned, for example. The 
concentration of 2, 3, 4 and 5 in this organic solvent, and 6-pentafluoro benzoyl chloride is 5 - 30 % of 
the weight preferably one to 50% of the weight. Moreover, 0-150 degrees C of reactions are preferably 
performed at the temperature of 0-100 degrees C, maintaining the system of reaction at a churning 
condition. 

[01 13] After pouring water into a reaction mixture and extracting by extractants, such as 
dichloromethane, a dichloroethane, or a carbon tetrachloride, the product obtained by such reaction 
separates an organic layer from an extract, and is obtained by distilling off extractant. Furthermore, this 
product may be obtained as a white crystal by recrystallizing by the methanol or ethanol, as long as it is 
required. 

[01 14] Furthermore, it is 4 and 4-screw (2, 3, 4, 5, 6-pentafluoro benzoyl) diphenyl ether (BPDE) shown 
by the above-mentioned formula (XI) obtained by doing in this way in an organic solvent under existence 
of a basic compound Following type (XII): [01 15] 
[Formula 40] 
HO"R 2 -OH (XII) 

[01 16] however, the thing as the above-mentioned formula (II) and the definition in (IV) with R2 [ same ] 
which it comes out and is heated with the divalent phenolic compound shown — the fluorine-containing 
aryl ether ketone polymer shown by the above-mentioned formula (VII) is obtained. 

[01 17] In the above-mentioned reaction, 20-150 degrees C of reaction temperature are 50-120 degrees 
C preferably. Under the present circumstances, side reaction can be controlled at reacting by whenever 




(XI) 
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[ low-temperature ] in this way, and gelation of a polymer can be prevented. 

[01 18] As an organic solvent used at the above-mentioned polymerization reaction, polar solvents, 
toluene, etc., such as N-methyl-2-pyrrolidinone, N,N-dimethylacetamide, and a methanol, are mentioned, 
for example. These organic solvents are independent or may be used with the gestalt of two or more 
sorts of mixture. 

[01 19] Moreover, the concentration of 4 in an organic solvent and 4-screw (2, 3, 4, 5, 6-pentafluoro 
benzoyl) diphenyl ether is 10 - 30 % of the weight preferably five to 50% of the weight. 
[0120] In case toluene and other same solvents are used for the initial stage of a reaction, the water 
which carries out a byproduction in the case of phenoxide generation can be removed as azeotrope of 
toluene regardless of a polymerization solvent. 

[0121] By carrying out uptake of the hydrogen fluoride generated by the polycondensation reaction, the 
basic compound used in this invention acts so that a polycondensation reaction may be promoted, and it 
has the operation which changes a phenolic compound into a reactant high anion more further. As such a 
basic compound, potassium carbonate, a lithium carbonate, and a potassium hydroxide are mentioned, for 
example. 

[0122] Moreover, in the above-mentioned polymerization reaction, the 1-20 mols of the amount of the 
basic compound used are 1-10 mols preferably to one mol of 4 and 4-screw (2, 3, 4, 5, 6-pentafluoro 
benzoyl) diphenyl ether used. 

[0123] As a divalent phenolic compound used in the above-mentioned polymerization reaction Especially 
if shown by the above-mentioned formula (XII), although it will not be restricted For example, 2 and 2- 
screw (4-BIDOROKISHI phenyl) - To 1, 1, 1, 3, 3, and 3-. KISAFURUORO propane (It is hereafter called 
"6FBA"), bisphenol A (henceforth "BA"), 9 and 9-screw (4-hydroxyphenyl) fluorene (henceforth "HF"), 
Bisphenol F (henceforth "BF"), hydroquinone (It is hereafter called "HQ"), resorcinol (henceforth "RS"), 
a 2-(3-oxy-phenyl)-2-(4 -oxy-phenyl) propane (henceforth "3 and 4-BA"), etc. are mentioned. 
Moreover, the 0.8-1.2 mols of the amount of the divalent phenolic compound used are 0.9-1.1 mols 
preferably to one mol of 4 and 4-screw (2, 3, 4, 5, 6-pentafluoro benzoyl) diphenyl ether. 
[0124] After polymerization reaction termination, a desired polymer is obtained by evaporation etc. 
removing a solvent from a reaction solution and washing a distillate as occasion demands. Or a polymer 
may be obtained by settling a polymer as a solid-state and separating precipitate by filtration by adding a 
reaction solution into a solvent with the low solubility of a polymer. 
[0125] 

[Example] Below, this invention is further explained to a detail, referring to an example. 
[0126] In addition, in the following example, evaluation of physical properties was performed as follows. 
[0127] It is operated by 500MHz (1H), 125MHz (13C), or 470MHz (19F), and an NMR spectrum is Varian. 
Unity It recorded using 500. The 4 and 4'-difIuoro benzophenone was used as an internal standard for 19 
F-NMR measurement. 

[0128] Thermal stability is Perkin-Elmer at 20-degree-C heating rate for /under nitrogen or an air 
ambient atmosphere. It measured using TGA7. 

[0129] Measurement of intrinsic viscosity was performed by using an Ostwald-Fenske viscometer in 
dimethylacetamide (DMAc) at the concentration of 0.5 dL/g, and the temperature of 25 degrees C. 
[0130] an example 1:2, 3, 4 and 5, and 6-pentafluoro-4 — 'the composition 2, 3, 4, and 5 of - hydroxy 
benzophenone, and 6-pentafluoro-4' — the round bottom flask equipped with the capacitor for - 
methoxybenzophenone 6.0g, 40ml of glacial acetic acids, and 30ml of 48% hydrogen bromide water 
solutions was supplied. After presenting reflux with this mixture overnight, it cooled even to the room 
temperature. The product was extracted by diethylether, and with magnesium sulfate, it dried, and it 
filtered and distilled off further. The distillate was ******ed from toluene and the 3.7g (78.8% of yield) 2, 
3, 4, 5, and 6-pentafIuoro-4'-hydroxy benzophenone (henceforth "HPBP") was obtained as a white 
crystal. The melting point of this product was 142-143 degrees C. Moreover, the NMR chemical shift of a 
crystal is shown in Table 1 . 

[0131] 4-ethoxy diphenyl ether 3.5g [ which was compounded from the ethyl iodide and p-phenoxy 
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phenol under existence of a sodium hydroxide ], 5.4g [ of aluminum chlorides ], and desiccation 
dichloroethane 30ml was taught to the three neck flask of 250ml ** equipped with the synthetic dropping 
funnel and calcium chloride dry pipe of example 2:4-hydroxy-4'-(2, 3, 4, 5, 6-pentafluoro benzoyl) 
diphenyl ether. The solution (2, 3, 4 and 5 which were compounded from 2, 3, 4, 5, and 6-pentafluoro 
benzoic-acid and thio NIRUKURA LLoyd's, and 6-pentafluoro benzoyl chloride 3.7g, and desiccation 
dichloroethane 10ml) was made gradually dropped into a flask, stirring. The reaction mixture was stirred 
at the room temperature after dropping termination overnight. Little water is added to a reaction mixture 
very slowly, and stirring it was continued for 15 minutes. Subsequently, the reaction mixture was poured 
into underwater [ 250ml ], and this was extracted by dichloromethane. An organic layer is collected and 
rinsed, and it dried and was made to filter and evaporate with a sodium sulfate. Activated carbon 
treatment was carried out and the white crystal of 4-ethoxy-4'-(2, 3, 4, 5, 6-pentafluoro benzoyl) 
diphenyl ether (henceforth "EPDE") was obtained with recrystallization from a methanol (60.4% of yield). 
[0132] To the flask equipped with the capacitor, it is EPDE. 2.1 g, 14ml of glacial acetic acids, and 11ml of 
48% hydrogen bromide water solutions were prepared. After making this mixture flow back overnight, it 
cooled to the room temperature. The ether extracts a product, and it dried and was made to filter and 
evaporate with a sodium sulfate. With recrystallization from toluene, the white crystal of 4-hydroxy-4'-(2, 
3, 4, 5, 6-pentafluoro benzoyl) diphenyl ether (henceforth "HPDE") was obtained (78.8% of yield). The 
melting point of HPDE was 136-137 degrees C. Moreover, the NMR chemical shift of a crystal is shown in 
Table 1. 
[0133] 
[Table 1] 
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[0134] Synthetic diphenyl ether 6.8g [ of an example 3:4 and 4-screw (2, 3, 4, 5, 6-pentafluoro benzoyl) 
diphenyl ether ], 26.8g [ of aluminum chlorides ], and desiccation dichloroethane 60ml was taught to the 
three-neck flask of 250ml ** equipped with the dropping funnel and the calcium chloride (CaCI2) dry pipe. 
The solution which consists of 2, 3, 4, 5, and 6-pentafluoro benzochloride 18.5g and desiccation 
dichloroethane 15ml was slowly dropped into the flask, stirring. The reaction mixture was stirred at the 
room temperature after dropping termination overnight. Little water is added to a reaction mixture very 
slowly, and stirring it was continued for 15 minutes. Subsequently, the reaction mixture was poured into 
underwater [ 250ml ], and it extracted by dichloromethane. An organic layer is collected and rinsed, and it 
dried and was made to filter and evaporate with a sodium sulfate. Activated carbon treatment was carried 
out and recrystallization from a methanol generated the white crystal of 4 and 4-screw (2, 3, 4, 5, 6- 
pentafluoro benzoyl) diphenyl ether (henceforth "BPDE") (61.2% of yield). The melting point of BPDE is 
125-127 degrees C. The NMR chemical shift of a crystal is shown in the above-mentioned table 1. 
[0135] Example 4HPBP0.5g, calcium carbonate potassium 0.36g, dimethylacetamide (DMAc) 2ml, and 
toluene 1ml were taught to the round bottom flask of 25ml ** equipped with the Dean Stark trap, the 
capacitor, the magnetic agitator, and the nitrogen supply pipe. This mixture was heated at 160 degrees C, 
and toluene was distilled off. This mixture was made to flow back for 3 hours. This solution was poured 
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into underwater [ which contains 1% of acetic acid under rapid churning ] after cooling. It dried, after 
carrying out uptake of the depositing polymer by filtration and rinsing it. The yield of the obtained 
compound was 90%. When the viscosity of this compound was measured at the concentration of 0.5 g/dL, 
and the temperature of 25 degrees C in dimethylacetamide. it was 0.18 dL/g. Moreover, the amount of 
[ to dimethylacetamide ] insoluble solution was 1 1 .5%. 

[0136] In the approach of example 5 example 4, the polymer (henceforth "4 F-PEK") of HPBP was 

manufactured like the example 4 except using N-methyl-2-pyrrolidinone instead of dimethylacetamide. 

Consequently, the amount of [ to 85% of yield, viscosity 0.23 dL/g, and dimethylacetamide ] insoluble 

solution was 6.0%. Moreover, the IR spectrum of these 4 F-PEK is shown in drawing 3 . 

In the approach of six to example 10 example 4, HPDE0.5g was used instead of HPBPO.Sg, and the 

polymer was manufactured like the example 4 except performing a polymerization under the conditions 

shown in Table 2. The result is shown in Table 2. 

[0137] 

[Table 2] 
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[0138] In the approach of example 1 1 example 4, the polymer (henceforth "4 F-PEEK") of HPDE was 
manufactured like the example 4 except using HPDE0.5g instead of HPBP0.5g, and using N-methyl-2- 
pyrrolidinone instead of dimethylacetamide further. Consequently, it was 0.2% by the insoluble solution to 
82% of yield, viscosity 0.53 dL/g, and dimethylacetamide. Moreover, 19 F-NMR spectrum and the IR 
spectrum of these 4 F-PEEK are shown in drawing 1 and drawing 4 , respectively. In addition, 19F 
chemical shift is shown in 19 F-NMR spectrum by 4 and ppm equivalent to 4-difluoro benzophenone =- 
110.1ppm. 

[0139] When the thermal stability of 4 F-PEEK obtained in 4 F-PEK and the example 1 1 which were 
acquired in the example 1 2 example 5 was measured, the result shown in Tables 3 and 4 was obtained. 
[0140] 
[Table 3] 
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[0141] 
[Table 4] 
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[0142] 6FBA(s) refined by recrystallization from 13 to example 20 toluene 1.2g (or BA 0.82g, HF 1.25g, BF 
0.7 1g, HQ 0.39g, RS 0.39g or 3, 4' - BA 0.82g), calcium carbonate potassium 1.48g, DM Ac 13ml and 
toluene 10ml were taught to the 3 opening round bottom flask of 100ml ** equipped with the Dean Stark 
trap, the capacitor, the magnetic agitator, and the nitrogen supply pipe This mixture was heated at 160 
degrees c, reflux was presented for 2 hours, and, subsequently toluene was distilled off. BPDE 
compounded in the example 3 2.0g was added into this mixture and the polymerization was performed 
under the conditions shown in Table 5. This solution was poured into underwater [ which contains an 
acetic acid 1% under rapid churning ] after cooling. It dried, after carrying out uptake of the depositing 
polymer by filtration and rinsing it. The result is shown in Table 5. Moreover, 19 F-NMR spectrum of the 
polymer obtained in the example 14 is shown in drawing 2 , and the IR spectrum of the polymer further 
obtained in the examples 14-19 is shown in drawing 5 -10, respectively. In addition, 19F chemical shift is 
shown in 19 F-NMR spectrum by 4 and ppm equivalent to 4-difluoro benzophenone =-110.1ppm. 
[0143] 
[Table 5] 
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[0144] When the thermal stability of the polymer (henceforth "8 F-PEKEK") of BPDE obtained in the 
example 21 examples 14-20 was measured, the result shown in Tables 6 and 7 was obtained. 
[0145] 
[Table 6] 
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[0146] 
[Table 7] 
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[0147] The dielectric constant (epsilon) of the polymer of BPDE which reached example 22 example 14- 
1 7 and was obtained by 20 is measured by the impedance measurement method at the temperature of 25 
degrees C with the frequency of 1 MHz, and the result is shown in the following table 8. 



[0148] 
Table 8] 
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[0149] 

[Effect of the Invention] As mentioned above, the low dielectric resin constituent of this invention is 
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characterized by including the fluorine-containing aryl ether ketone polymer shown by the formula (1). 
Therefore, since the low dielectric resin constituent of this invention contains the fluorine-containing aryl 
ether ketone polymer shown by the formula (I) which has outstanding electrical characteristics (low 
dielectric) and thermal resistance, it combines thermal resistance and a low dielectric and is suitable for 
RF electronic parts, such as a wiring substrate and an insulating material, as a constituent for coatings 
etc. 



[Translation done.] 



http://www4.ipdI.ncipi.go.jp/cgi-bin/tran_web_cgLejje 



1/5/2006 



JP.2001-049110,A [CLAIMS] 



Page 1 of 3 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The following type (I): [Formula 1] 



however, X — a halogen atom, a low-grade alkyl group, or a lower alkoxy group — expressing — q — the 
integer of 0-4 — it is — n — polymerization degree — expressing — m — the integer of 0 or 1 — it is - 
- R1 [ and ] — following formula (II): — [Formula 2] 



under the present circumstances, the low dielectric resin constituent with which X' expresses a halogen 
atom, a low-grade alkyl group, or a lower alkoxy group, q f is the integer of 0-4, and p is the integer of 0 or 
1 , and R2 expresses a divalent aromatic series radical and which comes out and contains the fluorine- 
containing aryl ether ketone polymer shown. 

[Claim 2] this fluorine-containing aryl ether ketone polymer — following type (III): — [Formula 3] 



however, n — polymerization degree — expressing — m — the integer of 0 or 1 — it is — R1 [ and ] — 
following formula (II): — [Formula 4] 



under the present circumstances, the low dielectric resin constituent according to claim 1 with which X' 
expresses a halogen atom, a low-grade alkyl group, or a lower alkoxy group, q' is the integer of 0-4, and p 
is the integer of 0 or 1, and R2 expresses a divalent aromatic series radical and which is come out of and 




F 



F 
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shown. 

[Claim 3] this type (I) — setting — R1 — following type (IV): — [Formula 5] 
V F 




IV) 



F F 



under the present circumstances, the low dielectric resin constituent according to claim 1 or 2 with 
which p is the integer of 0 or 1, and R2 expresses a divalent aromatic series radical and which is come 
out of and shown. 

[Claim 4] this type (II) — setting — R2 — the following seven sort: — [Formula 6] 




CH3 





A low dielectric resin constituent given in any 1 term of claims 1-3 which it is in ********. 
[Claim 5] this fluorine-containing aryl ether ketone polymer — following type (V): — [Formula 7] 



(V) 



however, the low dielectric resin constituent according to claim 1 with which n expresses polymerization 
degree and which is come out of and shown. 

[Claim 6] this fluorine-containing aryl ether ketone polymer — following type (VI): — [Formula 8] 

(VI) 




however, the low dielectric resin constituent according to claim 1 with which n expresses polymerization 
degree and which is come out of and shown. 

[Claim 7] this fluorine-containing aryl ether ketone polymer — following type (VII): — [Formula 9] 




0~R 2 -O4- (VII) 
F A 

however, n — polymerization degree — expressing — R2 [ and ] — the following seven sort: — [Formula 
10] 
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the low dielectric resin constituent according to claim 1 which it is in ******** and which is come out of 
and shown. 



[Translation done.] 



i 
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* NOTICES * 

JPO and NCIP! are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 3] 
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[Drawing 1] 
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[ Drawing 2 ] 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 6] 
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30 6—^O f 9 7J^*o^<^^yf/U) y ; 7x^/l/x— 

(BPDE) ^.ISttft^ffSTtWlt 
-c\ tiesS (XII) : 

[0 115] 
[ft4 0] 

ho — r 2 — OH (XII) 

[0 116] fcJEU R 2 te_hf£5£ (II) ( I 

v) \z&tfz>j£mtmmx'3bz>. x^^^2m<o7^ 

/-/W^i^rtitsr^oT, ±1E* (VI 

40 I) t-/T$tl§^7 U -;ux<-f/^ h yf^ft 

[0 1 1 7] ±ERjC*r*3V^-C. RJSJftfttt, 2 0-1 
<D J: 5 ^{SJaaceRJC-r S Z/J: iMMRJ6«r»fH U 
[0 118] JilEm^RJC^ttffl*^* 3 ^*^^ 

5^ -*fcft2SIK±o^«o««TH!6ffl*nTtJ:v\ 
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[0119] £/c, mmmmz&ttz>4, 4' 

(2, 3, 4, 5, %—'<^9'7>V**xi'<ls*/<i>\r} 
7x^;ux-r/KDjg«(j:, 5-5 0lt%, £r£b< 
li, 10-3 0li°/otW 0 

[0120] h/^^teO|^«0^4rR^O^SBe 

[0121] **?B^*5V^TffifflSixS4ttSi4^-&ft 

[0 12 2] £/c. ±EM-&RJ5K:*5V*T, 
<&KOffifflfiti: s <£ffl£tl,5 4, 4* -If* (2, 3, 
4, 5, 6 — ^^^'PJVU'U^'yy^ /U) y7x^/l/x 

1 0^A--efc5 o 

[0 12 3] ±fE«-&RJ6fc*5V^TttfflSix6 2ffl^7 

my— Mk&yot b-m, ±ib* (xi i) -e^sns 

t><0-C*)4xtf«F*-#J»$n*V^S, 01*. HE* 2, 2 -If 

(4- tf Kn^r'>7x^/U) -1,1, 1, 3, 3, 
3 _^^-^^7yu^-o^ p o/N>' (j£TF> r 6 F B A J £l> 
0) , tf^^y — frA (£TF, I" B AJ <h^9) , 
9, 9 -If* (4 — 1: Kd^'>7x^/U) 
(J£TF, Thfj £^5>) , t^7xy-;bF. («T, 
r b F j £^5) , ^Ko^yy U^T> ^HQJ <h 
. (£AT* r RSj £i^5) *5«t 

1/2- (3 -^v-^-yu) -2- (4' -Hr**/y 
zL=.;u) (JL^T. r3, 4' -BAJ £1^5) 

ftif^^fbixSo £fc* 2i(7)7xy-;Wk^t 

4, 4' -tf* (2, 3, 4, 5, 6 

7^tp^y/'i'^) y7x^x^r^ i ^/Mr&j- b 

t\ 0, 8 — 1. 2^/k ^L<(i0. 9 — 1. l^e 
[0124] *-&Rj£*»T»tt:* RjtSWttJ: 5jR36«?fc: 

[0 12 5] 

[0126] ft*5.. TKISlfeflJfc*^^ *I4^WA5 

[0127] NMR^^hyMl 500MHz 
OH), 12.5MHz ( 13 C) *fctt4 7 0MH z ( 
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19 F)T*lTVarian Unity 5 0 0 
I^TEftlfc, 4, 4 3 -^7/u*o^y/73:/ V 

[0128] fRsejettr±, »*fcB:Sft»H»T^2 

O'C/^OjPS&iSft-CP erk in — Elmer TG 

[0 12 9] St«(DitH 0. 5dL/g(OiSa 
^o2 StJOlMt-ev^y ^yuTir h7^ K (DMA c ) 
4»-COs twald-Fensk e fe^fr^rfflV ^ Z t 
10 \Z£^Xftteoti 0 

[0130] 1:2, 3 , 4 , 5 , 6 — < V 

— -t Ko^v/^y/7x/y(0^ 

2, 3, 4, 5, 6-^y^7/^a-4' — * H3^> 
-<y/7xyy6. 0 g % zkflF&4 0m 1 8 % 
*te****Sfifc3 Omit VI?— Srff^fc&Jg 

5febfc 0 Sttl»S:h^xy^5>sef H Ut, 3. 7g 
20 (1R*7 8. 8%) (7)2, 3, 4, 5, 6—^^*7^ 
*u-4' -t KP^r^y/7x/y (JWT. fHP 
BPJ iv^) £r6fe*£lli: Lt#fc, r<Odfc/£#WBi! 
./Stt, 1 4 2-1 4 3tT*fcofc 0 JSS^NMR 
hSr*l fc*-f-« 
[0131] »|2 : 4-t Kd^'>-4' - (2, 

3, 4, 5, 6 — ' <^^yj^n^<^y^fjU) v ! 7x = 

fiTo- hio^t/^t:^^^^ AR«|*Sr«x.fc2 5 o 

mlf^Eon77^P^ zk®Mt*t~ h U ^7^(D#^ET 

L/c4 -x- h^yyyx^ybx-r^S. 5 g , ^fcT 
/l/;x^5. 4 g^oiO^l^^onx^ya 0m I 
SrttiAA/fCo 2, 3, 4, 5, 6 — <l/$ 7yU^-p 
#Wit;ft^7D^ K^b*rt*ftfc2, 3, 

4, 5, 6-^y^7/l/tD^y/^^^7^f K3. 
7 g/iWM^OD^yi 0m I (OWtik*. 

40 /c 0 SJS?S^feSr 2 5 0ml (^TK^t-ttiD b, 

gcb. ststhy^At«u »isb, H5*3-fr*: 0 

^>>-4* - (2, 3, 4, 5, 6 

V^5) <7)afe^a B p£'#/c (JR*6 0. 4%) o 
[013 2] ayfyt- Sril^fc^^^^tC, EPD 
E 2. 1 gi> 7kSf8Kl 4m 1 *3itJ ? 4 8%^t**7X 

50 ft, t««S:i-7«ttlliL, fit 
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23 



24 



frhWfte&tZXoX* 4-fcKD^>-4' - (2, 
3, 4, 5, 6--<v^ ^yu^-o^vy-Tyu) v^7xx 
yu^— (UT, THPDEJ t^9) coefe^sS: 
#fc 0R*7 8. 8%) o HPDE«t 13 6-* 



* 1 3 7 < C"Cfcofc 0 
1 ^^-To 
[0 13 3] 
[^1] 



HPDE*5ct^BPDEcDNMR^v7 h 



a) 



















)^ 


HPDE 


-144.5 


-164.3 


-155.0 


143.6 


137.6 


142.3 


BPDE 


-144.3 


-164.0 


-154.5 


143.7 


137.6 


142.5 



a) 



b) 



'"Cfc^S^Mi, DMSO-d6=39 



5 ppmicia^t^ppmt 



[0134] Hifcfll 3 : 4 , 4 ' - If* ( 2 , 3,4, 

^y^.=./U^— : T/U6. 8 g, Sft7^^^^A2 6. 20 

*5<tt/ttt^/^>^A (CaClz) 2 
5 0 in 1 gCOEo P 7 7 ^ ^ i^ttiA A/fc 0 2, 3, 4, 
5, 6-^7/l/to^y/^D7^fK.18. 5g:Jo 

wftn^oD^yi 5m i £ vtezm&z:. 

^•fc#mi*o< DJD*. 15»IM»l»Jfc. o 
l/^C, g/SS£*£:2 5 Om 1 OTK^t-SdJOU v^o 
p^^y-ettffltfc, #Wf£*£>T. *ifeU Bt»^- 30 

^ * /-/urt>b<aS*£fit-J: 9 , 4, 4* -if* (2, 
3, 4, 5, 6 — s<># "7 /Vjrxi^l/*/^ J\s) i?73L=- 
(KT, TBPDEJ i:l^5) oefe& 0 a ^ 
£/&Lfc (1R^6 1. 2%) o BPDE^MJl 12 
5-1 2 7°CTfo5 0 lgS<ONMRft¥V7 h£±ieSl 
1 l^-to 

[0 13 5] mtkM4 
HPBPO. 5 g/fiSCj^®^ y ^0. 36g, ^ 

K (DMAc) 2ral3o±l/h/^yi 40 

y^«J$ffll*5J:U«S*«*&« ; S:ffllx:^2 5m 1 



h7^ K+^o. 5g/dLwiS, 2 5^a>iBJt-eRI 

^b7t<t r..^>, 0. 1 8 d.L/gT*fcofc 0 Sfc, 
f/u7th7S Kl:»t5^*)*»ttl 1. 5%-efoo 

/Co 

[0136] HJ£#J 5 

0ij4 tPHSIKLT, HPBPCOl^ft: {SIT. r 4F- 
PEKJ ^U>5) &ffiBgbfc 0 -t iR^85%, 
M0. 23dL/g, v?/^WT-fe hT 5 K*w*r-f-4 
^**P#tt6. 0%-efcofco rc04F-PEK 

6-10 

MM&\4<Djjmzlo\,^X, HPBPO. 5z<D<Xi?9\Z- 
HPDE0. 5 g %mi<\ S:2\Z7fkir^#TX&^^rf 

^)^Sr^2lc:^i- 0 

[0137] 
1*2] 
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(14) 
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•mm 




(%) 


MS. 
(°C) 


mm 
mm) 


*4S* 
(dL/g) 


<%) 


mm 
(%) 


6. 


K2CO3 


2 5 


120/80 


2/20 


0.2 3 


0 


8 1 


7 


K2CO3 


2 5 


16 0 


3 


0.3 7 


6.3 


8 3 


8 


KzCOa 


2 5 


1 2 0 


2 0 


0.18 


0 


8 0 


9 


K 2 C 0 3 


2 5 


14 0 


2 0 


0.4 4 


6. 1 


8 0 


1 0 


K 2 C0 3 


1 0 


1 6 0 


3 


0.2 1 


0. 6 


8 0 



* IfiStt. DMAc^O. 5g;/dLCD«gs 2 5°C(DMT-S>J^ bfe c 



10 13 8] mi&m 1 l 

mMM4(D^m^^^X. HP B P 0. Sg^tP^^ 
HPDEO. 5g£flH\ $M:^^f^7tF7^ K 

ttlS)fc«4 tHfltKLT, HPDEOM* (WT> 
r 4 F — P E E KJ *l*5> S:K^bfc 0 -t^JS*, 
3*8 2%, J**0. 5 3 d L/g, v^^v^Ti? 



20 



-PEEK(7) 19 F-NMR^^^ h yU*3 J; t>* I RJ*^ 

4F-PEK*«fctf4F-PEEMSStt 



4' ->?7/U*D^y/7xy — 110. 1 p pm 

p p m-e/f^nso 

[0139] MMffl 1 2 

5 -c»bnfc. 4f-pe Kjs&xtmifcm 1 1 -e# 

e>tlfc4F-PEEK^^I4Srffly^Ufc:tr6. * 

3 &t>* 4 ?>n^ 0 

[0 14 0] 
[«3] 





10XM (°C) 


600-CxSS*fTf«D^b 
^©^fiR (®S%) 


lo&ft (°c) 


600°C, ^M+T-CDJ^-fb 

4»©£fifc («a%) 


4F-PEK 


443 


58 


421 


52 


4F-PEEK 


559 


82 


. 553 


62 



?i) T G Ait, 2 0 c C/ft(Dtim&m.xrrt£^fc. 



[0141] 



4 F-P EK*5cfctf 4 F- 



[«4] 

•PEEKWDSCr-^ 





Tg CO 


Tin (°C) 


4 F-PEK 


1 8 1 


ND 


4F-PEEK 


1 6 6 


2 8 5 



a2) 



ND : mfcZtiTo 



[0142] 13-20 

h/U^.V^^^ H B 0 ^i:«9mK^^/ci6 FB A 1. 2 
g (StBBA 0. 82g, HF 1. 2 5g, BF 
0. 7 1g, HQ 0. 39g, RS 0. 39gl 
fcl*3, 4' ~ B A 0. 8 2g) ; SHSift* V *> J* 
1. 4 8g, DMA c 1 3 m 1 j3itf>?l^yi 0 m 

*^-f y^amKfci^SSRtttetf Srffllifci 0 0m 1 



4Lfc 0 **P]3T^JW:BPDE 2. 0g^: 

fc, HlbMl 4T^#bttfcS-&f*:^ 19 F-NMR^-<^ 
fi£i$<£> 1 R^-<^ h/u£:l3 5— 1 0l-^rH j e^^i"o 
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[0 14 3] 



(15) 

* [Sc5] 



¥fffl 2001-491 10 
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muz 


iB pep 

mm. 












(%) 


(•C) 




(di/g) \ 


(%) 


1 O 


Dil/t D" DM 


25 


80 


20 


0.22 


91 


1 4 


BPDE-6FBA 


25 


100 


20 


0.31 


92 


1 5 


BPUK-BA 


25 


80 


20 


0.19 


90 


1 6 


BPDE-HF 


25 


80 


20 


0.37 


99 


1 7 


BPDE-BF 


25 


80 


20 


0.35 


93 


1 8 


BPDE-HQ 


25 


80 


20 


0.28 


89 


1 9 


BPDE-RS 


25 


80 


20 


0.35 


88 


2 0 


BPDE-(3,4' -BA) 


25 


80 


20 


0.61 


M 



[0 14 4] »I2 1 ^^5, «6Xt/7KSrti*»^»?>*tfc. 

SUSHI 4 — 2 0-e#&ftfcBPDEO)l^* (EAT* 20 [0 14 5] 

T8F-PEKEKJ fcV^5) Oj»gc3£ttSr«^ U*: £ ^ [*6] 

8 F-PEKEKcDf&£/£tt 







103W (°C) 


600*0. MWC©fiMb 


10%M CC) 


600-c, gaftwft^b 


1 4 


BPDE-6FBA 


524 


62 


518 


60 


L 5 


BPDE-BA 


499 


66 


509 


69 


1 6 


BPDE-HF 


533 


79 


535 


73 


1 7 


BPDE-BF 


502 


72 


496 


68 


1 8 


BPDE-HQ 


524 


70 


505 


59 


1 9 


BPDE-RS 


599 


90 


544 


66 



J£) TGAIt 2 0 o C/^CD)ja^«T^j ^^yco 



[0146] [^7] 

8F-PEKEK£?)DSCf-^ 







Tg CO 


Tm (°C) 


1 4 


BPDE-6FBA 


1 7 4 


ND 


1 5 


BPDE-BA 


1 7 0 


ND 


1 6 


BPDE-HF 


2 3 9 


ND 


1 7 


BPDE-BF 


1 6 2 


ND 


1 8 


BPDE-HQ 


16 3 


3 2 7 


1 9 


BPDE-RS 


1 5 2 


3 3 8 


2 0 


BPDE- (3, 4* -BA) 


1 5 5 


ND 



i£l) DSClt g|R*t?5 0°C*»e> 3 5 0°C^T-2 0°C/^6QSP«R 
&2) ND : 1*tB^nr o . 



[0 14 7] HS£0ij2 2 50 S^ftm 4-1 7 RXf 2 0 Vft btlft B P D E 
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29 

Tie^ 8 \Z9jk-t Q * 









14 


BPDE-6FBA 


3. 0 6 


1 5 


BPDE-BA 


3.12 


1 6 


BPDE-HF 


3.52 


1 7 


BPDE-BF 


2. 87 


2 0 


BPDE-(3,4' -BA) 


3.11 



#112 001-491 10 
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[0149] 9 K/^"Cfc5 0 

[38W<E>S&*] JriBUfcJ:?^ #«?J!<ai£R«t£l»Jlli [04] HJ£#Jl lti#W:4F-PEEK(7)IR 

/l~*r h^S^Sr^tP-iSr^^i-St^^foSo U [05] 1 4 Titb^fcB P D E- 6 F B ACO 

a&mn&) Rxj^mmt^-r^ ( i ) -e^£ 20 [06] ^jswii stiiwcbpde-ba^i'r 



[0®<?)fKm&tfc^] 

[il] l-Ci#btlt4F-PEEK^ 19 F 
[0 2] «M1 4T#btl7tB PDE-6 F B A CO 
[0 3] mt&j^J 5 ~C# hfotz. 4F-PE KCO I R JO 



[0 7] HJS^Jl 6t1#WcBPDE-HFOI R 
[08] ^SS^J 1 7T:1#^nfcB PDE-BFCO I R 
[0 9] MMMl 8Xmhtltz.B PDE-HQCO I R 
[0 10] MMWl 9Ti#btL/cB PDE-RSOI 



[03] 




3000 



1600 . 1200 

(cm-1) 
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ims] 

107. 76 r 




W&L (cm 

[die] 



ioe.03 r 




3500 2 BOO 2000 1600 1200 BOO 400 



(cm" 1 ) 
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(20) 



mm 2001-491 10 



[07] 



99.18 



95.00 



m 



80.00 



75.00 



70. 46 




3500 



ims] 



108.61 




2800 



2000 1800 



im9] 




3500 



2000 1600 

$i& (cm" 1 ) 



1200 



800 
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(21) mm 2001-49 110 

[Si 0] 

108. 27 r 




ffift (cra-1) 
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